Supplementary Information (SI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2024

Supporting Information

Enhanced Liquid-liquid Phase Separation of Stress Granules in a
Reconstructed Model and Their Cytoplasmic Targeting by a DNA

Nanodevice

Yue Liao,}?* Chunyu Fan,}? Jiaxin Zheng,? Caixia Liu,® Weiping Zhu,* Yufang Xu,**
Yangyang Yang®* and Xuhong Qian?

2 Shanghai Key Laboratory of Chemical Biology, School of Pharmacy, East China
University of Science and Technology, Shanghai 200237, China

b State Key Laboratory of Bioreactor Engineering, East China University of Science and
Technology, Shanghai 200237, China

¢ Shanghai Frontiers Science Center of Optogenetic Techniques for Cell Metabolism,
School of Pharmacy, East China University of Science and Technology, Shanghai
200237, China

I Equal contributions.

* To whom correspondence should be addressed. Email: triyang@ecust.edu.cn;

yfxu@ecust.edu.cn



Figure S1. Agarose gel electrophoresis of ADNA (,01y7).
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Figure S2. (a) Polyacrylamide gel electrophoresis of EGFP-G3BP1 protein. (b) UV
absorption curve of Total RNA.
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Figure S3. The rSGs is formed by mixing G3BP1 and total RNAs extracted from Hela
cells. Scale bar: 10 um.

Figure S4. 3D imaging (a) and fluorescence recovery after photobleaching (b) of EGFP-



G3BP1 and Total RNA phase-separated coacervates. Scale bar is 1 um.
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Figure S5. (a) Fusion and (b) fluorescence recovery after photobleaching of ADNA p1y7),
EGFP-G3BP1 and Total RNA phase-separated granules. Scale bars are 1 um.



EGFP-G3BP1 (uM)

0 3.125 6.25 12.5 25

(%)
o

100

125 25 50 100

Total RNA (ng/pL)

6.25

EGFP-G3BP1 (uM)

b 0 3.125 6.25 125 25

()]
o

100

Total RNA (ng/pL)
12.5 25 50 100

6.25

0

Figure S6. (a) LLPS of rSGs in the presence of ADNA 1yt (20 ng/nL). (b) LLPS of
rSGs in the presence of ADNA opolyT) (20 ng/nL). Scale bar: 10 um.
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Figure S7. 5’-terminal azido-tethered oligonucleotide (N3-ODN) undergo azide acetylene
cycloaddition reaction with alkyne-modified TAT.
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Figure S8. (a) UV absorption curve of ODNs and TAT-ODNs. (b) Denaturing
polyacrylamide gel electrophoresis of TAT-ODNs.
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Figure S9. (a) ADNA(y1 modification site map with red chains representing
modification sites. Agarose gel electrophoresis (b) and TEM images (c) of TAT-
ADNA polyT).-
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Figure S10. CLSM imaging of TAT-ADNA ,1y1) co-incubated with Hela cells for 6 h,12
h,18 h and 24 h. Scale bar is 20 pm.
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Figure S11. Cell viability of Hela cells treated with different concentrations of TAT-

DNA o1yT).-
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Figure S12. CLSM images of endocytosis of ADNA pe1y1) and TAT-ADNA o) in Hela
cell. Scale bar is 20 pm.
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Figure S13. Histogram of Pearson’s coefficient value corresponding to confocal images
of ADNA and TAT-ADNA (,01y1) co-localized with lysosome. * p = 0.05.
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Figure S14. Construction of plasmid of EGFP-G3BP1.
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Figure S15. CLSM imaging of EGFP-G3BP1 expression in Hela cells treated with SGs
enhancer sodium arsenate. Scale bar is 20 um.
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Figure S16. CLSM images of TAT-ADNA .y TAMRA introduced into Hela cells
expressing EGFP-G3BP1. Scale bar is 20 um.
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Figure S17. CLSM imaging of TAT-ADNA .y TAMRA colocalized with cytoplasmic
SGs in Hela cells under stressful condition. Scale bar is 20 um.
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Figure S18. CLSM imaging of TAT-ADNA ;oporyryTAMRA  colocalized with
cytoplasmic SGs in Hela cells under stressful condition. Scale bar is 20 pm.

Table S1. Sequences of staple strands of ADNA ,o1y1).

Name

Sequence (5'-3")

10

11

12

13

14

AAGACGCTCTGTAAATCGTCGACATTTATTTTTTTTTTTTTTTTTT

TTGAAAATCTCCCATTAGACGTTTTTTTTTTTTTTTTTT

AACATGAAAGTAAGGTGAATTTTTTTTTTTTTTTTTTTT

CTCAAGCCTGGCTTGCAGTTGTAAAGCGCCAGCTTCTGGGAACAAGTAA

AAACGCACCCAATAATAAGAGGGTAATTTTTTTTTTTTTTTTTTTT

AGAGTAAATTCAGTGAATAAGGTGAATTTTTTTTTTTTTTTTTTTT

AATTTCTCTCAGAGCCACCACGTTGTTCCTTCACCGTGAGACCTAA

AATGTTTAAATCAAAAATCAGAGCGGATTTTTTTTTTTTITTTTITTT

TCATATATCGGTTGTAAATCAAATAACCCAGTTGAAGCTTAAAGGT

GCTCCTGAGAAGTGTTTTTATTTGCTCGATCCTCCGCACCT

GCGTCTGTGGGCGCATCGTAAGGACGACTTTGCTCGATCCTCCGCACCT

TTACCAGTGGTTTGAAATACCTATATTTTTTTTTTTTTTTTTTTTT

GCAGTCAGAGCAAGAAAGAAGGAAGCAGTATTTAT

ACTCAGGGAGCCACCACCCTCCGCCTGTTTTTTTTTTITTTTTTITTT

11



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

AAAGGCTCCAAAAGTTCGGTCTTTTTTTTTTTITTTTTTT

AATAAGTGTTAGCAAACGTAGGAACAAATTTTTTTTTTTTTTTITTT

AAACAGGCGTTAATATTTTGTTTAAATGTTTGCTCGATCCTCCGCACCT

TCTCGGAGTGGCTAAACTGAGTTTAATAGGAGATA

AGAAACGATACATAAAGGTGGCACGCCA

AAAACTTTTAGGTTGGGTTATTTAGATTTTTTTTTTTTTITTTTTTT

TAAGCGGATACAGTGCCTTAACGGTGGCCTTAGGAGGT

CCTCCCTGACTCCAGGGTCGATTGACGGAGCG

AACATACCTGCCCGCTTTCCACGTATTGTTTTTTTTTTTTTTTTTT

CGGAGACAGCAAACAAGAGAACTAGCATTTGCTCGATCCTCCGCACCT

ACATAACTGATAGCTATGATAGCCAAAATACCAAA

ACCAACCTAAAACGGCGACCTGCTCCATGTTACCCATCCTAA

GCGAATATAATTGTATCGGTTCGCCCACTTTTTTTTTTTTTTTITTTI

AAAATTAATTCTATTAACGATAGCATAACTAACAA

TGCATCAGATTAGAGAGTACCTGCGGATTTTTTTTTTTTTTTTTTTI

GCATAACATCGTCACCCTCAGAAGTTTCTTTTTTTTTTTTTITTTTT

AAAGAGTACAGGAGGCCGATTTGGTTGCTTTGCTCGATCCTCCGCACCT

GTACGGGGTTATGCCCCGGAGTGTAATAAATAGAGCCG

TTTTTAATCGCGCAGAGGCGACGGATTCTTTTTTTTTTTTTTTTTT

GTAACGCGGATCCCCGGGTACTCCACACTTTTTTTTTTTTTTTTTT

AATCAGTTTTTAGACAGGAACGGTACGC

12



36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

CAAACCCTCAATAGGGTAGCTTATAAGCTTTGCTCGATCCTCCGCACCT

TCCGTTAAATATATGTAAGTCTGGAGTCAAATGCAATG

CAGTATTTTAATGCGCGAACTTCTGACCTTTGCTCGATCCTCCGCACCT

ACTTTTTTCATCTTTGACCCCACGGAGATTTGTATACCAACTAGGCGCA

ACCTTATCTACGTTAATAAAATGCAGATTTTTTTTTTTTTTTTTITT

AAGTGTAACATTAATTGCGTTTTTTCTTTTGCTCGATCCTCCGCACCT

TAGGCTGCTGACGAGAAACACTTAATTTTTTTTTTTTTTTTTITTTT

TGTTTTAAATATTGAATATACTTTTTTTTTTTTTTTTTT

TTCACAAAAGCCAGTAGGGAAACGAGCGTTTACCGGAA

TCAATAGAGACTCCTTATTACACCGAGGTTTTTTTTTTTITTTTTTT

CCTGATAGCCAGAGGTGACCTTGCCAGTTGAATACATT

AAAATCAGGCGACATTCAACCGTCACAATTTTTTITTTITTTITTTITTI

GCTGAGGCTTGCCTAACGAGCTTTTTTTTITTTTTTITTTT

GAGCTGAAAAGGGATGGCAATTTTTTTTTTTTTITTTITTT

AGCATTCAGACGTTAGTAAATAGGAATTTTTTTTTTTTTTTTTTTT

GTAAGCACTTACCGAAGCCCTTTACGAT

CCAGAGCAAAACCGTCACCCACGTGGCGCGCT

CAATTGTAAAAAGATTGATTTTTGTAAATTAAACGCAA

TGTTTATATCGGCTGCCGTTTAAGAACGCTATTTTCAAAATAAATA

TTACAAGAGAACCTATTTACATGGGAATGGAGCCGCCA

CGAGGCATAGTACAAATCCAATTTTTTTTTTTTTTTTTT

13



57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

TTCACCAGCCTGGCCCTGAGAAGATAGG

GGCGCCAAGCAAGCGGTCCACATAAATCAAAAGAACACCACCCCTCATT

TAACGAACTAAATCATTGCTTGCCGCTGACCAGGGAAC

CGGAAAGACTAAACAGTTGCGGAACCTCGTTGCCA

TTTGATTGAGGAATTAGATCGATATTCGGTCGGAACCG

TTAAATATCAAGTTAAGATAATAAATGATTAAAAA

AGAGATATTCACCAGTCACACGACCAGT

AAGTACACAGCGATTTTGAGGCGAGGGTTAGTTGCAATT

TAAAGTACGGTGTCGGGGCGCTTTTTTTTTTTTTTTTTT

TAGTTAAACTACCTTTTTAACAGTCAATTTTTTTTTTTITTTITTTT

CTATATTGCATTAACATCCAATACCAAAAACATTAAATTTTTACCGTTC

AATGGTCTACAGGCAAGGCAAAGCATAAAGCTAAATTTTAAATCACCAT

ACAGGAAGTAATAACATCACTCCGAGTATTTGCTCGATCCTCCGCACCT

GCCGTCACCGAACGCACCAGATATACTTACAGAAAACAATAAATTA

ACAATTTATTTCAATTACCTGTTACATCTTTTTTTTTTTTTTTTTT

CCCTCAAATGCTTTTCAAATATTTTTTTTTTTTTTITTTT

AGCCAACTAAGAATTTTACTACAAATTTTCAAGGT

TTAGAGCGGTGCCGTAAAGCACTAAATC

CGGAACGAAGAACCGGATATTCATTATTTCGAGCC

CCTTATTTCACCAATGAAACCAGCCAGCTTTTTTTTTTTITTTTTTT

CACCCTCAGAACACATATAAATTTTTTTTTTTTTTITTTT

14



78

79

80

81

82

&3

84

85

86

87

88

&9

90

91

92

93

94

95

96

97

98

TTTCGGAAGGATTAGGATTAGTCACCGTTTTTTTTTTTTTTTTTTT

TGGCTCATTATATCATAATTATTTTTTTTTTTTTTTTTT

GACAGTAGCGGGCCTCTTCGCGGGATGTTTGCTCGATCCTCCGCACCT

AAAGAAAAATGCGATTTGCTGCTCTCTTGACAGGCGCA

TGAGCGAACGGCGGATTGACCAGCTTTCTTTGCTCGATCCTCCGCACCT

GGCTTAGTTCCCAATTCTGCGTTTCGCATTTTTTTTTTTTTTTTTT

GCCTGATTATTTGCACGTAAACTGAATATTTTTTTTTTTTTTTTTT

ATGGAAGCGGAACAAAGAAACTTATTAATTTTAAAACTAATATAAAATA

TCACGACTGCCTGCAGGTCGAAAGCATATTTGCTCGATCCTCCGCACCT

CAGAAAAGATTGACCATAGACTGGAAAAACCCAAC

CTAGAAAAGAATAAACACCGGAACCAGT

GCTGCAAGAATTCGTAATCATAAATTGTTTGCTCGATCCTCCGCACCT

CGGCGAAAATCAAGTTTTTTGACGTCAAAGGGCGACACCACCATAGCCC

ATCGCACCTGTTGGGAAGGGCAAGTTGGTTTTTTTTTTITTTTTTTT

CGGCACCTTCGCCATTCAGGCTTCCCAGTTTGCTCGATCCTCCGCACCT

AAGCTGGTAATATCCAGAACATTTGCTCGATCCTCCGCACCT

AAAGACCGTGCGTTATATCGCCATAAAGGTAACGCGCC

CTAAAGTTTTGTCGTTTCACGTTTTTTTTTTTTTTTTTT

TCATCAATTCCTGATTATCAGATTGGCA

ATATTACGTAGAAGAACTCAAACTATCG

TACGCGCTTAATGCGCCGCTATTTGCTCGATCCTCCGCACCT

15



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

ACAAACAACTGGTAATAAGTTCGTATAATTTTTTTTTTTTTTITTTT

ATATAATTTCATTCCATATAATGTTTAGTTTTTTTTTTTTTTTITTT

ACATAACTACCAGACGACGATATAGCGTTTTTTTTTTTTTTTTTTT

TTTTTACAGGAGATGGTCAGAACGACAGACCTTGAAAG

TCCTGAAGCATGTAGGAATCAAGAAGGCTTTTATCCAGAGCCAATA

AGGAGCACGTGAGCTAACTGTCCATTGATTAAAACGCTTCTGAAAGTAA

CCAATACTCAGAAAACGAGAATAAGAGGTTTTTTTTTTTTTTTTTT

AAAGGAATTGCTTTCGAGGTGGCCGACATTTTTTTTTTTTTTTTTT

TCAGAACAGTCCACTATTAAA

CAGGACGTTGGGAAGGAATTATTTTTTTTTTTTTTTTTT

CTTATAATTTTCTTTCCCACAGACACCCTCAAGGT

TTCCATTTGACCTTGCTTGAGAAGCTCCGGCTTTC

TTTGACGGCGCTGGCAAGTGTGGAAAGCTTTGCTCGATCCTCCGCACCT

GGAGAGGTGCCCCAGCAGGCGCCGAAAT

GAATTAGTCTAACACCGAAATGAAGGTTATCGATTAGA

AACATAGTTAATTTTCCCTTAGAAATCC

CAATATGGGTCATTGCCTGAGCCCCGGTTTTTTTTTTTTTITTITTTT

CAGATATTTACCGCGCCCAATAGAAGGC

AGCCTAAAGGGAGCCCCCGATTTGCTCGATCCTCCGCACCT

TTTTAGCTCGAGAACAAGCAAGTCTTTCCTTATCAATGCAGAAAGTAAT

CGGCATTGCAGCACCGTAATCCTTGAGCTTTTTTTTTTTITTTTTTT

16



120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

TGAGGAAAAATCTAAAGCATCAGGCGGTTTGCTCGATCCTCCGCACCT

ATCAACGTAACAAATAAGAACTTTTTTTTTTTTTTTITTT

CTTCAAAGCGAACCCTCAACATTTTTTTTTTTTTTTTTT

TCAGCTATTCCAAGGCACTCAGAACCTCGCCTTAATTATCCCTTGT

GACTATTGACTCACCGAAGTAGCGTAGCGCGGCCACCC

AAATCAATGAACCTCAAATAT

CCAGTTAGCACCCAGCTACAATTATCCGTTTTTTTTTTTITTTITTTT

TACCGATATTTAAACCCGTCGTTTGCTCGATCCTCCGCACCT

TCCAGTAAGCGTCAATTCTGATTTTTTTTTTTTTTTTTT

CGGCAAACATTGACGATATTC

CAGGGCGACGCTGCGCGTAACCACCACA

GGGAGAATAAAGAAATTGCGTCTGATTGTTTTTTTTTTTTTTTTTT

GGATCACAATCGAGCTCGGCGATTGATCGGTTCGGCCTGTGTAGAGCCT

TCGCGTTTTAATACATCAAGATTTTTTTTTTTTTTTTTT

ATAAAACCTAAAACATCGCCATTAAAAA

GAACGTGCAGAGCCTTTTCAT

AGATTAAATAAAGCCTGACATGTAAGAGAATAGATAAG

CAACTTTACGGAACAACATTAAGGAATATTTTTTTTTTTTITTTTTI

ATGACAAAGACAGCATCGGAAACTAAAGTTTTTTTTTTTTTTTTTI

GTCAATCCAGCTCATTTTTTAATAATTCTTTGCTCGATCCTCCGCACCT

CCTGAGTGCCTCAGAGAATTAAGATACAAACGAGTTCATTTTTTTA

17



141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

TCTGTCCGGCTTAATTGAGAACAAATTCTTTTTTTTTTTTTTTITTT

CAGACTGACAGAATCAAGTTTGCACCGT

TGAAAGCTGGATTATTTACATCATTGCATTTGCTCGATCCTCCGCACCT

AACACTATCATAACTCGTCATTTTTTTTTTTTTTTTTTT

AAACAAAGAAGATGATGAAACAATCGAG

TAGCTGAAGAGATCTACAAAGGCCCCAATTTGCTCGATCCTCCGCACCT

ACCGACAATTTAACAACGCCATTTAGTATTTTTTTTTTTTTTITTTI

ATTGAAGCAAGTCTTTAGGGGGTACTTTTGCGAGA

TGAGGATAACTCGTCATCATATATAATCAGATTTTGTACCTTAGCA

GCCTTACCAGGCAAAACGACGTTTGCTCGATCCTCCGCACCT

AAATATTCATTGATCCTTGAATTTTTTTTTTTTTTTTTT

TTATTTCATGCCGGAGCAATATCTGGTCAGTTGGC

AGGCTGAGACTCCTGTACCGCTTTTTTTTTTTTTTTTTT

CCAGAACTAGCCCGGAGTTGCGGGTGGTGCGC

GGAACCTGATTGCCCAGTTTGGAACAAGCGCCACCTTAGCGT

GGAGAATTAAAAACAGGGAAGCGAAAAA

TATCCGCAACCTGTCGTGCCACGCGCGGTTTGCTCGATCCTCCGCACCT

CCACATTAAAATAGCGAGAGGATAGTAATTTTTTTTTTTTTTTTTT

AGTACAACTGTATGGGATTTTAGAATAGTTTTTTTTTTTTTTTTTT

AAAACGAACCACCAGCAGAAGTTTGCTCGATCCTCCGCACCT

AGCTTTCGATAGGTCACGTTGCAGGAAGTTTTTTTTTTTTTTTTTT

18



162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

GAGCGCTACGTCAAAAATGAAAACAGCCTTTTTTTTITTTITTITTTT

TCAGAGCCGGCTCTAGACAGGGTTTGCGCAATCCAGCCGTAATGGATCA

CCCGCATGAGTGAGGGGCAACTTTGCTCGATCCTCCGCACCT

CCCTCAGAACCGCCAGCCCTCTTTTTTTTTTTTTITTTTT

ACATAAAATTCAGAAAAGCTATCAATATTCAAGAACCC

AATGCCACTACGCAAGCAAATTTTTTTTTTTTTTTTTTT

GGATAAATGACCCTAGTAGTATTCATTTTGGAAGTGCTGTAGAGAC

AGTAATAATTTAGGCAGAGGCATCCCAA

CCGGAATGGGATAGCAAGCCCCGTCACCTTTTTTTTTTTTTTTTTT

TGATAATCGCATTAAATTTTTTGTAGCCTTTTTTTTTTTTTTTTTT

AGTAACACAGGTTTAACGTCAGAGCAAC

ATTCGACTTAGAAGTATTAGACTAGCCT

AAAGCCACTTTTGATGATACACTGCCTATTTTTTTTTTTTTTITTTT

GAAAGGGACATTCTGGCCAACTTTGCTCGATCCTCCGCACCT

TCATATGTGATAAATAAGGCGACGCGAGTTTTTTTTTTTTTTTTTT

CCGCCAGATCCCTTGCTGGTTCGGTTTGGTCG

GTCCGTACTAAAAGGGAGAGGCCATGCCTGACGCCAGCTGGCAGAGAAC

GTCTTTCCTGAATCTTACCAACGAGGGA

GACGGTCGAAATCCAAAGAGGCGGGTAATTGCGGGCGATATAGAGC

ATCACCGGGAAATTATTCATTAATTAAG

GAACAAAGCCTTTACAGAGAGTAATTTGTTTTTTTTTTTTTTTITTT

19



183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

CGAACTGCATCGCCAAAACACCATGAGGCAGCGAACAACCATTATC

TCAATTCTACTAATGTAATACTTTTGCGGGAGATTACAAACA

ACAGTTATTGCTCAGTACCAGGTATAGCTTTTTTTTTTTTTTTTTT

GTTACCACAATGAAATAGCAAACACCCTTTTTTTTTTITTITTTTTTT

CAGAACAGTGCCAAGGGTGCCTTTGCTCGATCCTCCGCACCT

AATAATTCTCCGTGGTGCCGGTTTGCTCGATCCTCCGCACCT

TCGCAAGTATGTAAATGCTGATGAGAGC

TTTACGACAAGAAAAATAATATCTTAGC

GTATTCTTTATTTTCATCGTAGAAACCAATCAATACAACAATATAAAGT

ATATTATATCAAGATTAGTTGCGAGGCGTTTTTTTTTTTTTTTTTT

CATTTGGGGAGGGAAGGTAAAACCACGGTTTTTTTTTTTTTTTTTTI

ATAGTTAGCGTATTAAGAAAATTTTTTTTTTTTTTTTTT

AAGCCCGAAGCAAACTCCAACTTGCTGATTTTTTTTTTTTTTTTTT

GTTGAGTCCTCAGAAAGCGCAGTCTCTG

CATTAAACAAAAGAATACACTTGATAAATTGTGTCAATCATATTCATCA

AGTGAATATGTGAGTGAATAAATTACCTTTTTTTTTTTTTTTTTTT

GTTAAAGGCCGCTTAATACGTTTTTTTTTTTTTTTTITTT

TTTGGATAGGAGCGGAATTATATTAAATCCTTTGCATAGATAAAGGAAT

20



Table S2. Sequences of staple strands of TAT-ADNA (,o1y).

Name

Sequence (5'-3")

10

11

12

13

14

15

16

17

18

19

AAGACGCTCTGTAAATCGTCGACATTTATTTTTTTTTTTTTTTTTT

TTGAAAATCTCCCATTAGACGTTTTTTTTTTTTTITTTTT

AACATGAAAGTAAGGTGAATTTTTTTTTTTTTTTTTTTT

CTCAAGCCTGGCTTGCAGTTGTAAAGCGCCAGCTTCTGGGAACAAGTAA

AAACGCACCCAATAATAAGAGGGTAATTTTTTTTTTTTTTTTTTTT

AGAGTAAATTCAGTGAATAAGGTGAATTTTTTTTTTTTTTTTTTTT

AATTTCTCTCAGAGCCACCACGTTGTTCCTTCACCGTGAGACCTAA

AATGTTTAAATCAAAAATCAGAGCGGATTTTTTTTTTTTITTTTITTT

TCATATATCGGTTGTAAATCAAATAACCCAGTTGAAGCTTAAAGGT

GCTCCTGAGAAGTGTTTTTATTTGCTCGATCCTCCGCACCT

GCGTCTGTGGGCGCATCGTAAGGACGACTTTCAACTGCACGTAGTCTTCCCA

TTACCAGTGGTTTGAAATACCTATATTTTTTTTTTTTTTTTTTTTT

GCAGTCAGAGCAAGAAAGAAGGAAGCAGTATTTAT

ACTCAGGGAGCCACCACCCTCCGCCTGTTTTTTTTTTITTTTTTITTT

AAAGGCTCCAAAAGTTCGGTCTTTTTTTTTTTTTTTTTT

AATAAGTGTTAGCAAACGTAGGAACAAATTTTTTTTTTTTTTTITTT

AAACAGGCGTTAATATTTTGTTTAAATGTTTGCTCGATCCTCCGCACCT

TCTCGGAGTGGCTAAACTGAGTTTAATAGGAGATA

AGAAACGATACATAAAGGTGGCACGCCA

21



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

AAAACTTTTAGGTTGGGTTATTTAGATTTTTTTTTTTTTTTTTTTT

TAAGCGGATACAGTGCCTTAACGGTGGCCTTAGGAGGT

CCTCCCTGACTCCAGGGTCGATTGACGGAGCG

AACATACCTGCCCGCTTTCCACGTATTGTTTTTTTTTTTTTTTTTTI

CGGAGACAGCAAACAAGAGAACTAGCATTTCAACTGCACGTAGTCTTCCCA

ACATAACTGATAGCTATGATAGCCAAAATACCAAA

ACCAACCTAAAACGGCGACCTGCTCCATGTTACCCATCCTAA

GCGAATATAATTGTATCGGTTCGCCCACTTTTTTTTTTTTITTTITTT

AAAATTAATTCTATTAACGATAGCATAACTAACAA

TGCATCAGATTAGAGAGTACCTGCGGATTTTTTTTTTTTTTTTTTT

GCATAACATCGTCACCCTCAGAAGTTTCTTTTTTTTTTTTTTTTTT

AAAGAGTACAGGAGGCCGATTTGGTTGCTTTGCTCGATCCTCCGCACCT

GTACGGGGTTATGCCCCGGAGTGTAATAAATAGAGCCG

TTTTTAATCGCGCAGAGGCGACGGATTCTTTTTTTTTTTTTTTTTT

GTAACGCGGATCCCCGGGTACTCCACACTTTTTTTTTTTTTTTTTTI

AATCAGTTTTTAGACAGGAACGGTACGC

CAAACCCTCAATAGGGTAGCTTATAAGCTTTGCTCGATCCTCCGCACCT

TCCGTTAAATATATGTAAGTCTGGAGTCAAATGCAATG

CAGTATTTTAATGCGCGAACTTCTGACCTTTGCTCGATCCTCCGCACCT

ACTTTTTTCATCTTTGACCCCACGGAGATTTGTATACCAACTAGGCGCA

ACCTTATCTACGTTAATAAAATGCAGATTTTTTTTTTTTITTTTTTT

22



41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

AAGTGTAACATTAATTGCGTTTTTTCTTTTCAACTGCACGTAGTCTTCCCA

TAGGCTGCTGACGAGAAACACTTAATTTCAACTGCACGTAGTCTTCCCA

TGTTTTAAATATTGAATATACTTTTTTTTTTTTTTTTTT

TTCACAAAAGCCAGTAGGGAAACGAGCGTTTACCGGAA

TCAATAGAGACTCCTTATTACACCGAGGTTTCAACTGCACGTAGTCTTCCCA

CCTGATAGCCAGAGGTGACCTTGCCAGTTGAATACATT

AAAATCAGGCGACATTCAACCGTCACAATTTTTTTTTTTTITTITTITT

GCTGAGGCTTGCCTAACGAGCTTTTTTTTTTTTTTTTTT

GAGCTGAAAAGGGATGGCAATTTCAACTGCACGTAGTCTTCCCA

AGCATTCAGACGTTAGTAAATAGGAATTTTTTTTTTTTTTTTTITTT

GTAAGCACTTACCGAAGCCCTTTACGAT

CCAGAGCAAAACCGTCACCCACGTGGCGCGCT

CAATTGTAAAAAGATTGATTTTTGTAAATTAAACGCAA

TGTTTATATCGGCTGCCGTTTAAGAACGCTATTTTCAAAATAAATA

TTACAAGAGAACCTATTTACATGGGAATGGAGCCGCCA

CGAGGCATAGTACAAATCCAATTTTTTTTTTTTTTTTTT

TTCACCAGCCTGGCCCTGAGAAGATAGG

GGCGCCAAGCAAGCGGTCCACATAAATCAAAAGAACACCACCCCTCATT

TAACGAACTAAATCATTGCTTGCCGCTGACCAGGGAAC

CGGAAAGACTAAACAGTTGCGGAACCTCGTTGCCA

TTTGATTGAGGAATTAGATCGATATTCGGTCGGAACCG
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62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

TTAAATATCAAGTTAAGATAATAAATGATTAAAAA

AGAGATATTCACCAGTCACACGACCAGT

AAGTACACAGCGATTTTGAGGCGAGGGTTAGTTGCAATT

TAAAGTACGGTGTCGGGGCGCTTTTTTTTTTTTTTTTTTI

TAGTTAAACTACCTTTTTAACAGTCAATTTCAACTGCACGTAGTCTTCCCA

CTATATTGCATTAACATCCAATACCAAAAACATTAAATTTTTACCGTTC

AATGGTCTACAGGCAAGGCAAAGCATAAAGCTAAATTTTAAATCACCAT

ACAGGAAGTAATAACATCACTCCGAGTATTTGCTCGATCCTCCGCACCT

GCCGTCACCGAACGCACCAGATATACTTACAGAAAACAATAAATTA

ACAATTTATTTCAATTACCTGTTACATCTTTTTTTTTTTTTTTTTT

CCCTCAAATGCTTTTCAAATATTTTTTTTTTTTTTTTTTI

AGCCAACTAAGAATTTTACTACAAATTTTCAAGGT

TTAGAGCGGTGCCGTAAAGCACTAAATC

CGGAACGAAGAACCGGATATTCATTATTTCGAGCC

CCTTATTTCACCAATGAAACCAGCCAGCTTTCAACTGCACGTAGTCTTCCCA

CACCCTCAGAACACATATAAATTTTTTTTTTTTTTTTTT

TTTCGGAAGGATTAGGATTAGTCACCGTTTTTTTTTTTTTTTITTTT

TGGCTCATTATATCATAATTATTTCAACTGCACGTAGTCTTCCCA

GACAGTAGCGGGCCTCTTCGCGGGATGTTTGCTCGATCCTCCGCACCT

AAAGAAAAATGCGATTTGCTGCTCTCTTGACAGGCGCA

TGAGCGAACGGCGGATTGACCAGCTTTCTTTGCTCGATCCTCCGCACCT
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&3

84

&5

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

GGCTTAGTTCCCAATTCTGCGTTTCGCATTTCAACTGCACGTAGTCTTCCCA

GCCTGATTATTTGCACGTAAACTGAATATTTCAACTGCACGTAGTCTTCCCA

ATGGAAGCGGAACAAAGAAACTTATTAATTTTAAAACTAATATAAAATA

TCACGACTGCCTGCAGGTCGAAAGCATATTTGCTCGATCCTCCGCACCT

CAGAAAAGATTGACCATAGACTGGAAAAACCCAAC

CTAGAAAAGAATAAACACCGGAACCAGT

GCTGCAAGAATTCGTAATCATAAATTGTTTGCTCGATCCTCCGCACCT

CGGCGAAAATCAAGTTTTTTGACGTCAAAGGGCGACACCACCATAGCCC

ATCGCACCTGTTGGGAAGGGCAAGTTGGTTTTTTTTTTTTTTTTTT

CGGCACCTTCGCCATTCAGGCTTCCCAGTTTGCTCGATCCTCCGCACCT

AAGCTGGTAATATCCAGAACATTTGCTCGATCCTCCGCACCT

AAAGACCGTGCGTTATATCGCCATAAAGGTAACGCGCC

CTAAAGTTTTGTCGTTTCACGTTTTTTTTTTTTTTTTTT

TCATCAATTCCTGATTATCAGATTGGCA

ATATTACGTAGAAGAACTCAAACTATCG

TACGCGCTTAATGCGCCGCTATTTGCTCGATCCTCCGCACCT

ACAAACAACTGGTAATAAGTTCGTATAATTTCAACTGCACGTAGTCTTCCCA

ATATAATTTCATTCCATATAATGTTTAGTTTTTTTTTTTTTTTTTT

ACATAACTACCAGACGACGATATAGCGTTTTTTTTTTTTTTTTTTT

TTTTTACAGGAGATGGTCAGAACGACAGACCTTGAAAG

TCCTGAAGCATGTAGGAATCAAGAAGGCTTTTATCCAGAGCCAATA
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104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

AGGAGCACGTGAGCTAACTGTCCATTGATTAAAACGCTTCTGAAAGTAA

CCAATACTCAGAAAACGAGAATAAGAGGTTTTTTTTTTTTTTTTTT

AAAGGAATTGCTTTCGAGGTGGCCGACATTTTTTTTTTTTTTTTTT

TCAGAACAGTCCACTATTAAA

CAGGACGTTGGGAAGGAATTATTTTTTTTTTTTITTTTTI

CTTATAATTTTCTTTCCCACAGACACCCTCAAGGT

TTCCATTTGACCTTGCTTGAGAAGCTCCGGCTTTC

TTTGACGGCGCTGGCAAGTGTGGAAAGCTTTGCTCGATCCTCCGCACCT

GGAGAGGTGCCCCAGCAGGCGCCGAAAT

GAATTAGTCTAACACCGAAATGAAGGTTATCGATTAGA

AACATAGTTAATTTTCCCTTAGAAATCC

CAATATGGGTCATTGCCTGAGCCCCGGTTTTTTTTTTTTTTTTITTT

CAGATATTTACCGCGCCCAATAGAAGGC

AGCCTAAAGGGAGCCCCCGATTTGCTCGATCCTCCGCACCT

TTTTAGCTCGAGAACAAGCAAGTCTTTCCTTATCAATGCAGAAAGTAAT

CGGCATTGCAGCACCGTAATCCTTGAGCTTTTTTTTTTTTTTTTTT

TGAGGAAAAATCTAAAGCATCAGGCGGTTTCAACTGCACGTAGTCTTCCCA

ATCAACGTAACAAATAAGAACTTTTTTTTTTTTTTTTTT

CTTCAAAGCGAACCCTCAACATTTTTTTTITTTTTITTTITT

TCAGCTATTCCAAGGCACTCAGAACCTCGCCTTAATTATCCCTTGT

GACTATTGACTCACCGAAGTAGCGTAGCGCGGCCACCC
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125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

AAATCAATGAACCTCAAATAT

CCAGTTAGCACCCAGCTACAATTATCCGTTTTTTTTTTTTTITTTITTI

TACCGATATTTAAACCCGTCGTTTGCTCGATCCTCCGCACCT

TCCAGTAAGCGTCAATTCTGATTTCAACTGCACGTAGTCTTCCCA

CGGCAAACATTGACGATATTC

CAGGGCGACGCTGCGCGTAACCACCACA

GGGAGAATAAAGAAATTGCGTCTGATTGTTTTTTTTTTTTTTTTTT

GGATCACAATCGAGCTCGGCGATTGATCGGTTCGGCCTGTGTAGAGCCT

TCGCGTTTTAATACATCAAGATTTTTTTTTTTTTTITTTT

ATAAAACCTAAAACATCGCCATTAAAAA

GAACGTGCAGAGCCTTTTCAT

AGATTAAATAAAGCCTGACATGTAAGAGAATAGATAAG

CAACTTTACGGAACAACATTAAGGAATATTTTTTTTTTTTTTTTTT

ATGACAAAGACAGCATCGGAAACTAAAGTTTCAACTGCACGTAGTCTTCCCA

GTCAATCCAGCTCATTTTTTAATAATTCTTTGCTCGATCCTCCGCACCT

CCTGAGTGCCTCAGAGAATTAAGATACAAACGAGTTCATTTTTTTA

TCTGTCCGGCTTAATTGAGAACAAATTCTTTCAACTGCACGTAGTCTTCCCA

CAGACTGACAGAATCAAGTTTGCACCGT

TGAAAGCTGGATTATTTACATCATTGCATTTCAACTGCACGTAGTCTTCCCA

AACACTATCATAACTCGTCATTTCAACTGCACGTAGTCTTCCCA

AAACAAAGAAGATGATGAAACAATCGAG
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146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

TAGCTGAAGAGATCTACAAAGGCCCCAATTTCAACTGCACGTAGTCTTCCCA

ACCGACAATTTAACAACGCCATTTAGTATTTTTTTTTTTTTTTTTT

ATTGAAGCAAGTCTTTAGGGGGTACTTTTGCGAGA

TGAGGATAACTCGTCATCATATATAATCAGATTTTGTACCTTAGCA

GCCTTACCAGGCAAAACGACGTTTGCTCGATCCTCCGCACCT

AAATATTCATTGATCCTTGAATTTTTTTTTTTTTTTTTT

TTATTTCATGCCGGAGCAATATCTGGTCAGTTGGC

AGGCTGAGACTCCTGTACCGCTTTTTTTTTTTTTTTTTT

CCAGAACTAGCCCGGAGTTGCGGGTGGTGCGC

GGAACCTGATTGCCCAGTTTGGAACAAGCGCCACCTTAGCGT

GGAGAATTAAAAACAGGGAAGCGAAAAA

TATCCGCAACCTGTCGTGCCACGCGCGGTTTCAACTGCACGTAGTCTTCCCA

CCACATTAAAATAGCGAGAGGATAGTAATTTCAACTGCACGTAGTCTTCCCA

AGTACAACTGTATGGGATTTTAGAATAGTTTTTTTTTTTTTTTTTT

AAAACGAACCACCAGCAGAAGTTTGCTCGATCCTCCGCACCT

AGCTTTCGATAGGTCACGTTGCAGGAAGTTTTTTTTTTTTTTTTTI

GAGCGCTACGTCAAAAATGAAAACAGCCTTTTTTTTTTTTTTTTTT

TCAGAGCCGGCTCTAGACAGGGTTTGCGCAATCCAGCCGTAATGGATCA

CCCGCATGAGTGAGGGGCAACTTTGCTCGATCCTCCGCACCT

CCCTCAGAACCGCCAGCCCTCTTTTTTTTTTTTITTTITTT

ACATAAAATTCAGAAAAGCTATCAATATTCAAGAACCC
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

AATGCCACTACGCAAGCAAATTTTTTTTTTTTTTTTITTT

GGATAAATGACCCTAGTAGTATTCATTTTGGAAGTGCTGTAGAGAC

AGTAATAATTTAGGCAGAGGCATCCCAA

CCGGAATGGGATAGCAAGCCCCGTCACCTTTCAACTGCACGTAGTCTTCCCA

TGATAATCGCATTAAATTTTTTGTAGCCTTTTTTTTTTTTTTTTTT

AGTAACACAGGTTTAACGTCAGAGCAAC

ATTCGACTTAGAAGTATTAGACTAGCCT

AAAGCCACTTTTGATGATACACTGCCTATTTTTTTTTTTTTITTTITT

GAAAGGGACATTCTGGCCAACTTTGCTCGATCCTCCGCACCT

TCATATGTGATAAATAAGGCGACGCGAGTTTCAACTGCACGTAGTCTTCCCA

CCGCCAGATCCCTTGCTGGTTCGGTTTGGTCG

GTCCGTACTAAAAGGGAGAGGCCATGCCTGACGCCAGCTGGCAGAGAAC

GTCTTTCCTGAATCTTACCAACGAGGGA

GACGGTCGAAATCCAAAGAGGCGGGTAATTGCGGGCGATATAGAGC

ATCACCGGGAAATTATTCATTAATTAAG

GAACAAAGCCTTTACAGAGAGTAATTTGTTTTTTTTTTTTTTTTTT

CGAACTGCATCGCCAAAACACCATGAGGCAGCGAACAACCATTATC

TCAATTCTACTAATGTAATACTTTTGCGGGAGATTACAAACA

ACAGTTATTGCTCAGTACCAGGTATAGCTTTTTTTTTTTTTTTTTT

GTTACCACAATGAAATAGCAAACACCCTTTTTTTTTTTTTTTTITTT

CAGAACAGTGCCAAGGGTGCCTTTGCTCGATCCTCCGCACCT
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188

189

190

191

192

193

194

195

196

197

198

199

200

AATAATTCTCCGTGGTGCCGGTTTCAACTGCACGTAGTCTTCCCA

TCGCAAGTATGTAAATGCTGATGAGAGC

TTTACGACAAGAAAAATAATATCTTAGC

GTATTCTTTATTTTCATCGTAGAAACCAATCAATACAACAATATAAAGT

ATATTATATCAAGATTAGTTGCGAGGCGTTTTTTTTTTTTITTTTTTI

CATTTGGGGAGGGAAGGTAAAACCACGGTTTTTTTTTTTTTTTITTT

ATAGTTAGCGTATTAAGAAAATTTCAACTGCACGTAGTCTTCCCA

AAGCCCGAAGCAAACTCCAACTTGCTGATTTTTTTTTTTITTTTTTT

GTTGAGTCCTCAGAAAGCGCAGTCTCTG

CATTAAACAAAAGAATACACTTGATAAATTGTGTCAATCATATTCATCA

AGTGAATATGTGAGTGAATAAATTACCTTTTTTTTTTTTTTTTTTT

GTTAAAGGCCGCTTAATACGTTTCAACTGCACGTAGTCTTCCCA

TTTGGATAGGAGCGGAATTATATTAAATCCTTTGCATAGATAAAGGAAT
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